chromatid breaks, chromatid interchanges, dicentrics, abnormal chromosomes, and chromosome pulverization.
Cytological findings. Cases with infectious hepatitis studied showed no deviation in chromosome-number, except case 12 who had 45 chromosomes without showing any phenotypic abnormality. Detailed chromosome analysis on this case revealed a D/G translocation; two chromosomes, one from D group (13) (14) (15) and the other from G group (21) (22) , were missing, while an extra element in C group (6) (7) (8) (9) (10) (11) (12) was present in all cells studied.
Details will be given in another paper (Aya 1966) .
Cells with chromatid type breaks were most common in leucocytes from both patients and controls (Fig. 1) . Isochromatid (or chromosome type) breaks (Fig. 2) , and acentric fragments ( Fig. 3 ) were less frequent in both specimens.
Other aberrations such as chromatid interchanges ( Fig. 4) , dicentrics ( Fig. 5 ) and unusual chromosomes ( Fig. 6 ), were noted less frequently in patient specimens. Cases 8 and 9 showed fragmented chromosomes of varying sizes and the pulverization of chromosomes in a few cells. Data presented in the table indicated that the frequency of chromosome breaks derived from the 13 cases, 9.0% on an average, was considerably higher than that from the control series with a statistical significance, P <0.005. Further, the breakage frequencies were calculated on the bases of chromosome groups, arms and segments according to the scheme adopted by Aula (1965) , and Aya and Makino (1966) , and results are presented in Table II . It was noted that breaks in chromosome groups, 1-3, 6-X-12, 13-15, and 19-20, were proportional to the relative lengths of chromosomes, and that chromosomes 4-5 showed an excess of breaks especially significant in the long arms, while chromosomes 16-18 and Y-21-22 showed fewer breaks.
When the chromosome segment was considered, an excess of breaks was observed in the middle segment of the long arms of chromosomes 4-5. Breaks observed in the middle segments of the long arms of chromosomes 13-15 were larger in number than the expected number of breaks.
No statistical analysis was made in the control specimens, due to the small number of breaks, 3.1% on an average.
Remarks.
The present study has shown that the breakage frequency in cultured leucocytes of infectious hepatitis patients is considerably higher than that in the control specimens, and that the most frequent type of chromosome aberrations observed is simple breaks, in general agreement with the recent reports on several kinds of virus, i.e., measles, chickenpox, mumps, aseptic meningitis, serum hepatitis, and rubella (Nichols et al. 1962; Aula 1963 Aula , 1965 Makino et al. 1965 Makino et al. , 1966 Aya 1965 Vol. 42, 1966 , Kuroki et al. 1966 ). Pulverization of chromosomes was observed in a few cells of cases 8 and 9. It was not noted in serum hepatitis patients so far observed (Aya 1965, Aya and . El-Alfi et al. (1965) observed no chromosome breakage in the leucocyte cultures of normal individuals to which diluted filtrates of plasma from infectious hepatitis patients were added. In subsequent passages of the cultures, however, they found chromosome breakages.
There was no definite relation between the days after the appearance of jaundice and the frequency of breaks in our materials.
The present statistical analysis on the distribution of breaks in chromosome segments revealed that a relatively significant excess of breaks occurred in the middle segments of the long arms of chromosomes 4-5. A similar finding was reported in patients with measles and chickenpox (Nichols 1964 , Aula 1965 . In cases of serum hepatitis patients, however, the excess of breaks was statistically significant in the middle segment of the long arms of chromosomes 13-15 and in the paracentric segment of the long arms of chromosomes 6-X-12 . It is interesting that there is a certain difference between serum hepatitis and infectious hepatitis with respect to the distribution of chromosome breaks.
El-Alfi et al. (1965) stated that the long acrocentric chromosomes of group 13-15 appeared to be affected more than others.
A similar tendency seems to occur in the present cases. Summary.
Thirteen patients with infectious hepatitis, and 7 controls were scanned for chromosome abnormality in cultured leucocytes.
Chromatid breaks occurred most frequently in both patients and controls, with less frequent isochromatid breaks and acentric fragments.
Interchanges and dicentrics seldom occurred. The frequency of chromosome breaks was significantly higher in patients' cultures than in controls. A relatively significant excess of breaks occurred in the middle segments of the long arms of chromosomes 4-5.
